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PROBLEM TO BE SOLVED: To provide an epoxy resin composition excellent in 
reliability such as soldering heat resistance, adhesion and the like, and molding 
properties such as filling properties in molding, curing properties and the like. 

SOLUTION: The epoxy resin composition comprises an epoxy resin (A), a curing agent 
(B) and a filler (C), where the epoxy resin (A) contains an epoxy resin (a) represented 
by chemical formula (I) and an epoxy resin (b) represented by chemical formula (II) and 
the filler (C) accounts for 85-96 wt.% in the whole resin composition. 
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NOVELTY - An epoxy type resin composition contains two specified types of epoxy 
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DETAILED DESCRIPTION - An epoxy type resin composition contains: 

(A) (al) 10-90 wt.% of (A) of one or more of epoxy resins of formula (I) or (a2) 
10-90 wt.% of one or more of epoxy resins of formula (II); 

(B) a hardening agent (s); and 

(C) 85-96 wt.% filler(s). 
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(i) an epoxy type resin composition containing (A) (al) , (a2) and (a3) one or more 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by conputer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in a moldability, reflow-proof 
dependability, and continuous-molding nature, and relates to an epoxy system resin 
constituent suitable as an object for semi-conductor closure especially. 
[0002] 

[Description of the Prior Art] The epoxy resin is excellent in thermal resistance, moisture 
resistance, the electrical property, the adhesive property, etc., and since it can add various 
properties by combination formula further, it is used as industrial ingredients, such as a 
coating, adhesives, and an electrical insulation material. 

[0003] For example, the resin seal by the HAMETCHIKKU seal by the metal or the 
ceramics, phenol resin and silicone resin, an epoxy resin, etc. is proposed from before as 
the closure approach of electronic-circuitry coir5)onents, such as a semiconductor device, 
and the resin generally used for such closure is called sealing agent resin. Also in it, the 
resin seal by the epoxy resin is most briskly performed from the point of the balance of 
profitability, productivity, and physical properties. And generally the approach of the 
closure approach by the epoxy resin setting a semiconductor device to metal mold using 
the constituent which added the curing agent, the filler, etc. to the epoxy resin, and closing 
by a transfer molding method etc, is performed. 

[0004] As a property required of the epoxy system resin constituent for semi-conductor 
closure, there are dependability, a moldability, etc., moisture resistance etc. is raised as 
dependability and a degree of hardness, weld flash, etc. are raised as a moldability at the 
time of a fluidity and heat. 

[0005] Moisture resistance here was preventing a semi-conductor breaking down, when a 
resin seal semi-conductor's is left under an elevated temperature and a high-humidity 
enviromnent, and moisture's invades through the interface of closure resin, closure resin, 
and a leadframe, and while the degree of integration of a semi-conductor improved in 
recent years, more advanced moisture resistance came to be required. 
[0006] Densification and automation are advanced in mounting of the semiconductor 
device package to a printed circuit board recently, and the "surface mount method" which 

I 
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solders a semiconductor device package to a substrate front face has prospered instead of 
the "insertion mounting method type" which inserts the conventional lead pin in the hole of 
a substrate. In connection with it, a semiconductor device package is also shifting to thin 
FPP (flat plastic package) suitable for high density assembly and a surface mount from 
conventional DIP (dual inline package). Recently, TSOP with a thickness of 2mm or less, 
TQFP, and LQFP are becoming in use by advance of ultra-fine processing technology also 
in it. Therefore, it much more becomes easy to be influenced from the outside, such as 
humidity and ten^erature, and dependability, such as solder thermal resistance, 
elevated-temperature dependability, and heat-resistant dependability, becomes inportant 
future increasingly. 

[0007] In a surface mount, mounting by the solder reflow is usually performed. By this 
approach, a semiconductor device package is put on a substrate, these are exposed to an 
elevated temperature 200 degrees C or more, melting of the solder beforehand attached to 
the substrate is carried out, and a semiconductor device package is pasted up on a 
substrate front face. By such mounting approach, the moisture which absorbed moisture 
when the moisture resistance of closure resin was bad, since the whole semiconductor 
device package was exposed to an elevated tenperature expands explosively at the time of 
a solder reflow, and the phenomenon in which a crack arises happens. Therefore, in the 
closure resin for semi-conductors, moisture resistance becomes very important. 
[0008] Furthermore, in recent years, the activity of the lead free solder which does not 
contain lead from the point of environmental protection is progressing. Lead free solder 
has the high melting point, therefore reflow temperature will also be gone up and the 
solder thermal resistance more than the former and moisture resistance are searched for. 
[0009] On the other hand, for the unprovement in productive efficiency, there is a motion 
of shortening time amount at the time of shaping, and the hardenabiUty more than the 
former is also searched for. 

[0010] It is known that it is effective to raise the rate of the filler in closure resin to raise 
solder thermal resistance generally. It is because moisture resistance improves and water 
absorption falls by reducing the resinous principle in closure resm. However, if the rate of 
the filler in closure resin becomes high, there will be a problem that a fluidity gets worse 
exfremely and problems, such as bemg package un-fiUed up and a stage shift, will arise. 
[00 11] blending a teframethyl bisphenol female mold epoxy resin as a means to improve 
reflow-proof dependability is proposed ~ **** (JP, 8- 134 13 8, A) ~ the resin constituent 
which is fiuther excellent in reflow-proof dependability is called for. 
[0012] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention solves 
the problem which the epoxy resin constituent mentioned above has, and aims at offer of 
the semiconductor device which it comes to close with the resin constituent excellent in 
moldabilities, such as dependability, such as solder thermal resistance, and adhesion, and 
hardenabihty, and this epoxy resin constituent. 
[0013] 

[Means for Solving the Problem] By using the epoxy resin of specific structure and 
gathering the ratio of the filler in closure resin fiuther, this invention persons could attain 
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the above-mentioned technical problem, found out that the epoxy system resin constituent 
corresponding to the object was obtained, and reached this invention. 
[0014] This invention mainly has the next configuration. Namely, it is the epoxy resin 
constituent which comes to blend "epoxy resin (A) , a curing agent (B) , and a filler (C) . An 
epoxy resin (A) contain s onlyth e epoxy resin (a2) expressed with the epo xy resin (a 1) 
expressed with a chemical formula (I), and a chemical formula (II). and epoxy system resin 
constituent which 10-90 % of the weight and an epoxy resin (a2) blend [ an epoxy resin 
(al) ] ten to 90% of the weight among an epoxy resin (A) among an epoxy resin (A), and 
is characterized by the blending ratio of coal of a filler (C) being 85 - 96% of the weight of 
the whole resin constituent. "", it is the epoxy resin constituent which comes to blend an 
epoxy resin (A), a curing agent (B), and a filler (C). The epoxy resin by which an epoxy 
resin (A) is expressed with the following chemical formula (I) (al), epoxy system resin 
constituent which contains only the biphenyl novolak mold epoxy resin (a3) expressed 
with the epoxy resin (a2) and the following chemical formula (V) which are expressed with 
the following chemical formula (II), and is characterized by the blending ratio of coal of a 
filler (C) being 85 - 96% of the weight of the whole resin constituent. "", it is the epoxy 
resin constituent which comes to blend an epoxy resin (A), a curing agent (B), and a filler 
(C). An epoxy resin (A) contains the epoxy resin (a2) expressed witii the epoxy resin (al) 
and the following chemical formula (II) which are expressed with the following chemical 
formula (I), and epoxy system resin constituent which a dicyclopentadiene mold epoxy 
resin does not contain but is characterized by the blending ratio of coal of a filler (C) being 
85 - 96% of the weight of the whole resin constituent fiirther. It is ". 
[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[001 6] This invention is an epoxy system resin constituent which comes to blend an epoxy 

resin (A), a curing agent (B), and a filler (C). 

[001 7] In this invention, an epoxy resin (A) contains the tetramethyl bisphenol female 
mold epoxy resin (a2) expressed with the tetramethyl biphenyl mold epoxy resin (al) and 
chemical formula (II) which are expressed with a chemical formula (I) as an indispensable 
component. By containing an epoxy resin (al), the hardenability of a closure resin 
constituent goes up and a moldability improves substantially. However, resin viscosity 
goes up by the independent activity of an epoxy resin (al), and sufficient package 
restoration nature is not obtained by it. Moreover, it cannot be said that the adhesion on 
the fi"ont face of a chip is also enough. 
[0018] 
[Formula 9] 

C^,^HCH,-fl-<0)— ^^-CHjCH-pHj • • • ( I ) 

CH,' CH, 

[0019] 

[Formula 10] 
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[0020] On the other hand, by containing an epoxy resin (a2), solder thermal resistance 
becomes good and dependability improves. Moreover, the viscosity of a closure resin 
constituent falls and a moldability improves. However, the hardenability of an independent 

activity of an epoxy resin (a2) is inadequate. 

[0021] In this invention, it found out that the extremely excellent effectiveness was 
acquired by using together an epoxy resin (al) and an epoxy resin (a2). That is, the resin 
constituent which is excellent in dependability, adhesion, hardenabiUty, and all 
moldabiUties only after uses together an epoxy resin (al) and an epoxy resin (a2) can be 
obtained. 

[0022] The content of an epoxy resin (a 1) has 5 - 95 desirable % of the weight among an 
epoxy resin (A), and its 10 - 90 % of the weight is still more desirable. Moreover, the 
content of an epoxy resin (a2) has 95 - 5 desirable % of the weight among an epoxy resin 
(A), and its 90-10 % of the weight is still more desirable. It is desirable that an epoxy 
resin (A) furthermore consists only of an epoxy resin (al) and an epoxy resin (a2), and the 
rate [ as opposed to the epoxy resin (a2) of an epoxy resin (al) in this case ] of a 
compounding ratio of 20 / 80 - 80/20 is [ (al) / (a2) =10 / 90 - 90/10 are desirable still 
more desirable, and ] good at a weight ratio. 

[0023] Depending on an application, the above-mentioned epoxy resin (al) and (a2) the 
epoxy resin of an except may be used together. Especially if it is the confound which has 
two or more epoxy groups in 1 molecule a s other epoxy resins, it will not be limited, but it 
is a polymer a monomer, oligomer, and at large. For example, a cresol novolak mold epoxy 
resin, a phenol novolak mold epoxy resin, 4, a 4'-screw (2, 3-epoxy propoxy) biphenyl, 4, 
the 4'-screw (2, 3-epoxy propoxy) -3, 3', 5, a 5'-tetraethyl biphenyl, Biphenyl mold epoxy 
resins, such as 4, the 4-screw (2, 3-epoxy propoxy) -3, 3', 5, and a 5'-tetrabuthyl biphenyl, 
A phenol aralkyl mold epoxy resin, a naphthalene mold epoxy resin. The bisphenol A mold 
epoxy resin, a TORIFE Norian mold epoxy resin, a dicyclopentadiene frame content epoxy 
resin, a triphenylmethane color mold epoxy resin, a halogenation epoxy resin, etc. are 
mentioned. Two or more sorts may be used as other epoxy resins, ^specially, the biphenvl 
novolak mold epoxy resin (a3) expressed with a formula (V) is preferably use d as 3rd 
epoxy resin component . ThFdesirable blending ratio of coal in the case of using three 
sorts, an epoxy resin (al), an epoxy resin (a2), and an epoxy resin (a3), (al) 
((al)+(a2))/(a3) =90 / 10 - lO^re desirable still more desirable, and the rate of a 
compounding ratio to the total quantity of (a2) (a3) of 90 / 10 - 50/50 is good at a weight 
ratio. Moreover, (al) / (a2) =10 / 90 - 90/10 are desirable still more desirable, and the rate 
of a compounding ratio to the epoxy resin (a2) of an epoxy resin (a 1) of 20 / 80 - 80/20 is 
good, when using these three sorts at a weight ratio. 
[0024] 
[Formula 11] 
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[0025] Especially the loadings of an epoxy resin (A) usually have 2 - 10 % of the weight 
desirable in this invention two to 25% of the weight to all resin constituents. 
[0026] It will not be limited, especially if the curing agent (B) in this invention reacts with 
an epoxy resin (A) and it is made to harden. As those examples For example, novolak 
resin, such as a phenol novolak, a_cr£sol_novol^' and a naphthol novolak, Phenol aralkyl 
resin, biphenyl frame content phenol aralkyl resin, Dicyclopentadiene frame content phenol 
resin, naphthol aralkyl resin, Bisphenol conpovmds, such as bisphenol A, a maleic 
anhydride, phthalic anhydride, Aromatic amines, such as acid anhydrides, such as 
pyromellitic dianhydride, and a meta-phenylenediamine, diamine diphenyhnethane, and 
diaminodiphenyl sulfone, etc. are raised, these may be used independently or two or more 
sorts of curing agents may be used together. 

[0027] As a curing agent (B), phenol aralkyl resin is especially used preferably from the 
point of reflow dependabihty. 

[0028] In this invention, the loadings of a curing agent (B) are usually 1.5 - 6.0% weight to 
all resin constituents. Furthermore, it is desirable 0.5-1.3, and that the compounding ratio 
of an epoxy resin (A) and a curing agent (B) has the chemical equivalent ratio of (B) to (A) 
especially in the range of 0.6-1.0 from a mechanical property and a danp-proof point. 
[0029] Moreover, a curing catalyst may be used in order to promote the hardening reaction 
of an epoxy resin (A) and a curing agent (B) in this mvention. A curing catalyst will not be 
limited especially if a hardening reaction is promoted. For example, 2-methylimidazole, 2, 
4-dimethyl imidazole, 2-ethyl-4-methylimidazole, 2-phenylimidazole, 
2-phenyl-4-metliylimidazole, Imidazole compounds, such as 2-heptadecylimidazole, 
triethylamine, Benzyl dimethylamme, alpha-methylbenzyl monomethylamine, 2-(dimethyl 
aminomethyl) phenol, Tertiary amme compounds, such as 2, 4, 6-tris (dimethyl 
aminomethyl) phenol, 1, and 8-diazabicyclo (5, 4, 0) undecene -7, A zirconium 
tetra-methoxide, zfrconium tefra-propoxide. An organometallic conpound and triphenyl 
phosphine, such as a tetrakis (acetylacetonate) zirconium and Tori (acetylacetonate) 
aluminum. Organic phosphine compounds, such as a trimethyl phosphine, a triethyl 
phosphine, tributyl phosphine, the Tori (p-methylphenyl) phosphine, and the Tori 
(nonylphenyl) phosphine, are raised. From the point of dependability and a moldabihty, an 
organic phosphine compound is desirable and triphenyl phosphine is used especially 
preferably. 

[0030] These curing catalysts may use two or more sorts together depending on an 
application, and the loadmgs have the desirable range of 0.1 - 10 weight section to the 
epoxy resin (A) 100 weight section. 

[003 1 ] as a filler(C}jn this invention, although an inorganic filler is desirable and metallic 
oxides, such as an ^orphous sihca. a crystalline silica , a calcium carbonate, a magnesium 
carbonate, an alumina, a magnesia, clay, talc, a calcium silicate, titanium oxide, and 
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antimony oxide, asbestos, a glass fiber, a bulb, etc. are specifically mentioned, especially, 
an a morphous silica has the large effectiveness of reducing a coefficient of linear 
expansion, and is preferably used for low stress-ization v alidity 7 sake. As a configuration, 
the thing and the spherical thing of the letter of crushing are used, and a spherical thing is 
preferably used from a fluid point. 

[0032] Generally as for an amorphous silica here, true specific gravity means 2.3 or less 
thing. The synthetic approach fi-om various raw materials, such as hydrolysis of the 
approach of necessarily not passing through a melting condition, although that which fiises 
a quartz and is manufactured in manufacture of this amorphous silica (fiised silica) is 
common, and using the well-known manufacture approach, for example, fusing a 
crystalline silica and the approach by oxidation of metal silicon, and alkoxysilane, can be 
used. 

[0033] Although there is especially no definition about the particle size and particle size 
distribution of a filler, it is a mean diameter (the diameter of a median is meant.) fi-om the 
point of a fluidity and the weld flash reduction at the time of shaping. It is below the same. 
Especially the thing m the range which is 5-30 micrometers is desirable. Moreover, two or 
more sorts of fillers with which mean particle diameter differs fi-om particle size 
distribution are also combinable. 

[0034] In this invention, it is required for the rate of a_filler(C) to be 85 - 96 % of the 
weight to all resin constituents. There is an inclination which th e hygroscopicity of closure 
resin i ncreases as the loadings of a bulking agent (C) a re less than 85 % of the weight, and 
good solder thermal resistance is not obtamed. Moreover, if it exceeds 96 % of the weight, 
adhesion and package restoration nature will fall. 

[0035] Moreover, in order to avoid the problem of the soft error of the semiconductor 
device obtained, it is desirable to that it is very few and specifically set concentration of 
alpha-rays released goods, such as uranium in an epoxy resin constituent and thorium, to 
1 0 or less ppb, respectively. 

[0036] In this mvention, couplmg agents, such as a silane coupling agent and a titanium 
coupling agent, can be blended. It is more desnable to process, before blending a filler 
with other constituents by these coupling agents. As a coupling agent, a silane coupling 
agent is used preferably and, generally the thmg which a hydrolysis nature machine and 
organic radicals, such as an alkoxy group, a halogen atom, and an amino group, linked 
with the silicon atom dtfectly, and its partial hydrolysis condensate are used as a silane 
coupling agent. As an organic radical in a silane coupling agent, tiie thing of the 
hydrocarbon group permuted with the nitrogen atom, the oxygen atom, the halogen atom, 
the sulfiir atom, etc. is used. As a concrete exanple of a silane coupling agent 
Gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyhnethyl dimethoxy 
SHISHIRAN, gamma-(2, 3-epoxycyclohexyl) propyltrimethoxysilane, 
gamma-(N-phenylamino) propyltrimethoxysilane, gamma-(N-phenylamino) propyhnethyl 
dimethoxysilane, gamma-(N-methylamino) propyltrimethoxysilane, 
gamma-(N-methylammopropyl) methyl dimethoxysilane, gamma-(N-ethylamino) 
propyltrimethoxysilane, gamma-(N-ethylamino) propyhnethyl dimethoxysilane, 
Gamma-glycidoxypropyltrimetoxysilane, gamma-(N-ethylamino) propylmethyl 
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trimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, 
gaiTima-methacryloxypropylmethyldiniethoxysilane, gamma-MERUKATO 
propyltrimethoxysilane, gamma-MERUKATO propylmethyl dimethoxysilane, 
N-beta-(ammoethyl)-gamma-ammopropyl trimet^^ 
N-beta-(aminoethyl)-gamma-aminopropy] methyl dimethoxysilane, A 
N-beta-(amiiioethyl)-gamma-aminopropyl triethyl silane, gamma-aminopropyl 
triethoxysilane, gamma-aminopropyl methyldiethoxysilane, gamma-aminopropyl 
trimethoxysilane, gamma-aminopropyl methyl dimethoxysilane, gamma-(N and 
N-dimethylamino) propyltrimethoxysilane, etc. are mentioned. 
[0037] In order to obtain good continuous-molding nature, it is desirable still more 
desirable that the silane coupling agent contains the amino-group content silane coupling 
agent or the epoxy group content silane coupling agent, and an amino-group content silane 
coupling agent is good. 

[0038] As for the content of an epoxy group content silane coupling agent or an 
amino-group content silane coupling agent, it is desirable that it is especially 50 % of the 
weight or more to the whole silane coupling agent. 

[0039] It is desirable to add 0.1 to 2% of the weight to the epoxy resin constituent whole 
quantity as the blending ratio of coal of a coupling agent in respect of a fluidity and 
restoration nature. 

[0040] In the epoxy resin constituent of this invention, although it is not an indispensable 
component, a bromine compound can be blended in order to raise fire retardancy. A 
bromine conpound will not usually be especially limited, if added by the epoxy resin 
constituent as a flame retarder. As a desirable example of a bromine conpound, 
bromine-ized epoxy resins, such as a bromine-ized bisphenol A mold epoxy resin and a 
bromine-ized phenol novolak mold epoxy resm, bromine-ized polycarbonate resin, 
bromine-ized polystyrene resin, bromine-ized polyphenylene oxide resin, 
tetrabromobisphenol A, decabromodiphenyl ether, etc. are raised, and bromine-ized epoxy 
resins, such as a bromine-ized bisphenol A mold epoxy resin and a bromine-ized phenol 
novolak mold epoxy resin, are desirable especially from the point of a moldability 
especially. 

[0041] Similarly, in the epoxy resin constituent of this invention, although it is not an 
indispensable component, an antimony compound can be blended. It is not usually added 
as a fire-resistant assistant by the epoxy resin constituent for semi-conductor closure, and 
this is not limited especially, but can use a well-known thing. As a desirable exanple of an 
antimony compound, an antimony trioxide, antimony tetroxide, and antimony pentoxide 
are raised. 

[0042] when adding these flame retarders and a fire-resistant assistant, halogen atoms, 
such as Br (bromine) and CI (chlorine), are 0. 1 or less % of the weight to the whole epoxy 
resin constituent from a viewpoint of the ease of abolition of the discard generated from an 
epoxy resin constituent, and the dependability of a semiconductor device - ** ~ it is 
desirable. Moreover, as for the content of Sb (antimony) atom, it is desirable that it is 0.05 
or less % of the weight to the whole constituent. The epoxy resin constituent of this 
invention can contain in arbitration the various additives further listed to a degree. Cross 
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linking agents, such as ion scavengers, such as various release agents, such as a metal salt 
of surfactants, such as various thermoplastics, such as various elastomers, such as various 
coloring agents, such as carbon black and an iron oxide, various pigments, silicone rubber, 
an olefin system copolymer, denaturation nitrile rubber, and denaturation polybutadiene 
rubber, silicone oil, and polyethylene, a fluorine system, and a silicone system, long chain 
fatty acid, and long chain fatly acid, ester of long chain fatty acid, an amide of long chain 
fatty acid, and paraffin wax, and hydrotalcites, and organic peroxide. 
[0043] As for the epoxy resin constituent of this invention, it is desirable to manufacture 
each above-mentioned conponent by melting kneading. For example, after mixing various 
raw materials by well-known approaches, such as a mixer, it is manufactured by carrying 
out melting kneading using the well-known kneading approaches, such as an extruder of a 
Banbury mixer, a kneader, a roll, a monopodium, or two shafts, and a ko kneader. As resin 
temperature at the time of melting kneading, the range of 70-150 degrees C is usually used. 

[0044] It can be used in conditions, such as a configuration of the powder which fused the 
epoxy resin constituent of this invention by heating kneading, and was ground to the 
cooling pan, a configuration of the tablet which tablets powder and is obtained, a 
configuration of the tablet which fiised by heating kneading and carried out cooling 
solidification within the mold, and a configuration of the pellet which fiised by heating 
kneading, extruded and carried out, and was cut further. 

[0045] And closure of a semiconductor device is presented from these configurations, and 
manufacture of a semiconductor device is performed. To the member which fixed the 
semi-conductor to the substrate, for example it is 150-200 degrees C in temperature 
preferably, 120-250 degrees C of epoxy resin constituents of this invention are fabricated 
by approaches, such as transfer moulding, injection shaping, and a casting method, and the 
semiconductor device closed with the hardened material of an epoxy resin constituent is 
manufactured. Moreover, additional heat treatment (for example, 150-200 degrees C, 2 - 
16 hours) can be performed if needed. 
[0046] 

[Example] Hereafter, this invention is not limited by the example hung up here although an 
example explains this invention concretely. 

[0047] The raw material which are [examples 1-1 1 and the examples 1-8 of a comparison] 
and which was used by this invention, and the loadings to a constituent are as follows. 
<Filler> Spherical fiised silica whose mean particle diameter is about 15 micrometers 
(loadings are indicated to a table 1) 

<Epoxy resin I> Tetramethyl bisphenol mold epoxy resin expressed with a chemical 
fonnula (I) (weight per epoxy equivalent 193) (loadings are indicated to a table 1) 

[0048] 

[Formula 12] 




(I) 
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[0049] <Epoxy resin II> Tetramethyl bisphenol female mold epoxy resin expressed with a 
chemical formula (II) (weight per epoxy equivalent 192) (loadings are indicated to a table 
1) 

[0050] 
[Formula 13] 

(H) 




[005 1 ] <Epoxy resin III> RO of the following chemical formula (V) is a hydrogen atom, 
the biphenyl novolak mold epoxy resin (Nippon Kayaku Co., Ltd. "NC-3000S", weight per 
epoxy equivalent 282) of n= 1.8, and ICI viscosity (150 degrees C) 0.09. 
[0052] 




[0053] <an epoxy resin IV> ~ a dicyclopentadiene mold epoxy resin (Dainippon Ink & 
Chemicals HP 720, Inc. - "HP7200" and weight per epoxy equivalent 260), a <epoxy 
resin V> bromine-ized epoxy resin (Sumitomo Chemical Co., Ltd. "ESB400T", weight per 
epoxy equivalent 400), and the phenol aralkyl resin (a hydroxyl equivalent 175, ICI 
viscosity (150 degrees C) 90 mPa-S) (loadings are indicated to a table 1) expressed with a 
<curing agent I> chemical formula (III) 
[0054] 

[Formula 15] 



OH 



/ 




<o 




(IK) 



[0055] <Curing agent II> Phenol novolak resin expressed with a chemical formula (IV) (a 
hydroxyl equivalent 107, ICI viscosity (150 degrees C) 250 mPa-S) (loadings are indicated 
to a table 1) 

[0056] 

[Formula 16] 




[0057] <Silane coupling agent I> N-phenylamino propyltrimethoxysilane 
propyltrimethoxysilane [ <silane couplmg agent II> gamma-ammopropyl trimethoxysilane 
<silane coupling agent III> gamma-glycidoxypropyltrimetoxysilane <silane coupling agent 
IV> gamma-mercapto ] <hardening accelerator> triphenyl phosphine (0.1 % of the weight 
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loadings : to a resin constituent) 

<Fire-resistant assistant> antimony-trioxide <coloring agent> carbon black (0.2 % of the 
weight loadings : to a resin constituent) 

<Release agent> Camauba wax (0.3 % of the weight loadings : to a resin constituent) 
It is the presentation ratio (weight ratio) shown in a table 1, and after they carried out the 
dryblend of each component by the mixer, other conponents are the above-mentioned 
loadings, and the epoxy resin, the curing agent, and the filler used the roll mill with a roll 
skin temperature of 90 degrees C, for 5 minutes, after heating kneading, they were cooled 
and ground and obtained the epoxy resin constituent for semi-conductor closure. 
[0058] ' 
[A table 1] 
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[0059] Assessment of the obtained epoxy resin constituent was performed by the following 
approaches. 

[0060] <Solder thermal-resistance assessments The package was fabricated with the low 
voltage transfer molding machine using this resin constituent on the conditions for [ 
die-temperature / of 175 degrees C /, and KYUA time ] 1 minute. In addition, as a chip for 
assessment, the simulation component which covered the silicon nitride fihn was carried in 
the front face, and chip size 10mmxlOmmx0.3mm 176pinLQFP(s) (appearance: 
24mmx24mmxl .4mni, frame materiahcopper) were used. 

[0061] After carrying out the post cure of the 20 packages of 176pinLQFP(s) obtained by 
the above-mentioned shaping on 180 degrees C and the conditions of 6 hours, it humidified 
by RH 85 degrees C / 60% for 24 hours. After heat-treating this for 10 seconds at IR 
reflow fimiace with a temperature of 260 degrees C, the occurrences of the extemal crack 
of a sample were investigated. The exfoliation from a chip front face was observed using 
the supersonic detector. It asked for the number of packages except the defect package 
which exfoliation generated obtained good. 

[0062] After carrying out the post cure of the 20 packages of 176pinLQFP(s) obtained by 
the <adhesion assessments above-mentioned shaping on 180 degrees C and the conditions 
of 6 hours, it humidified by RH 85 degrees C / 60% for 24 hours. After heat-treating this 
for 10 seconds at IR reflow fiimace with a tenperature of 260 degrees C, the exfoliation 
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from a chip front face was observed using the supersonic detector. It asked for the number 
of packages except the defect package which exfoHation generated obtained good. 
[0063] After fabricating 20 176pinLQFP packages obtained by the <package restoration 
nature assessment> above-mentioned shaping, after viewing and cross-section cutting and 
a 20 times as many microscope as this were used, and it observed, and the existence of 
stage displacement and sheep restoiation was investigated. It asked for the number of 
packages except the defect package which stage displacement and being un-filled up 
generated obtained good. 

[0064] After fabricating ten runners obtained by the <runner crease assessment 
(hardenability)> above-mentioned shaping, it observed visually, and the existence of a 
runner crease was investigated. The runner asked for the number of runners except the 
defect whom adhesion or a crease generated in metal mold obtained good. In addition, a 
runner here means a path as the resin to the package from the tablet at the time of molding, 
and 2mmxl .5mm and the die length of a runner's cross section are 25mm. 
[0065] <PCT (elevated-temperature dependability) assessment> 44pinPLCC (appearance: 
1 6mmxl 6mmx2.4mm, fiame material:42 alloy) ~ public fimds ~ the package was 
fabricated with the low voltage transfer molding machine using the mold on the conditions 
for [ die-temperature / of 175 degrees C /, and KYUA time ] 1 minute. At this time, 
aluminum wiring (wiring width of face of 8 micrometers, wiring spacing of 8 micrometers) 
used the chip to which four circuits were given per one chip as an object for circuit 
open-circuit assessment. These eight packages were fabricated, when inter-electrode 
resistance of semiconductor circuit wiring became twice initial value after humidification 
by RH 143 degrees C / 100%, it was judged as the open circuit, and it considered as the 
downtime with time amount when the rate of an open-circuit part reaches to 63.5%. 1000 
hours or more are desirable practically. 

[0066] The package was fabricated by the same approach as the <contmuous-molding 
nature (package surface dirt) assessment> above, and continuous-molding nature was 
evaluated. However, the KYUA time could be 40 seconds. In order to perform one-shot 
shaping and recover the mold-release characteristic of metal mold and resin continuously 
by melamine resin for metal mold cleaning, two-shot shaping was performed by the Toray 
Industries mold release recovery material "TR-4." The package appearance after it 
continues after that and an above-mentioned resin constituent performs ten shot shaping of 
continuation was observed, and continuous-molding nature was evaluated. Package 
surface dirt was observed visually and O and less than 1% of thing were judged [ that to 
which the area arrived at 3% or more of the par cage front face / x, and less than 3% 2% or 
more of thing ] for **, and less than 3% one or more things in four steps of O. 
[0067] xl/<fire-resistant trial> 5"2" xl / 16" combustion test piece was fabricated on the 
conditions for [ 175 degrees-C and KYUA time ] 90 seconds. After carrying out a post 
cure on 1 75 degrees C and the conditions of 4 hours, fire retardancy was evaluated 
according to UL94 specification. 
[0068] 
[A table 2] 
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[0069] An assessment result is shown in a table 2. As seen in a table 2, the epoxy resin 
constituent of this invention is excellent in solder thermal resistance, adhesion, package 
restoration nature, and hardenability. 

[0070] On the other hand, if the rate of a filler is low, moisture resistance is low and 
inferior about solder thermal resistance and adhesion. Although solder thermal resistance is 
good when the rate of a filler is high, especially package restoration nature is bad and 
adhesion is inferior. Moreover, since the viscosity of a closure resin constituent is high, in 
the tetramethyl bis-phenyl mold epoxy resin independent activity as an epoxy resin, 
package restoration nature is bad, and it is inferior in adhesion. In a tetramethyl bisphenol 
female mold epoxy resin independent activity, since hardenability runs short, the runner 
crease has occurred. Furthermore, when a dicyclopentadiene mold epoxy resin is 
contained, it turns out that it is inferior to an assessment result. 

[0071] Thus, by [ of a filler ] fulfilling the class of epoxy resin shows conparatively that 
sufficient engine performance is demonstrated. 

[0072] 

[Effect of the Invention] As explained above, according to this invention, in addition to 
moldabilities, such as dependabihty, such as solder thermal resistance, and a fluidity, and 
hardenability, the semiconductor device which it comes to close with the resin constituent 
excellent in adhesion with a leadfi-ame and this epoxy resin constituent can be obtained. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the epoxy resin constituent which comes to blend an epoxy resin (A), a 
curing agent (B), and a filler (C). An epoxy resin (A) contains only the epoxy resin (a2) 
expressed with the epoxy resin (al) expressed with a chemical formula (I), and a chemical 
formula (II). And the epoxy system resin constituent which 10-90 % of the weight and an 
epoxy resin (a2) blend [ an epoxy resin (al) ] ten to 90% of the weight among an epoxy 
resin (A) among an epoxy resin (A), and is characterized by the blending ratio of coal of a 
filler (C) being 85 - 96% of the weight of the whole resin constituent. 



[Claim 2] It is the epoxy resin constituent which comes to blend an epoxy resin (A), a 
curing agent (B), and a filler (C). The epoxy resin by which an epoxy resin (A) is 
expressed with the following chemical formula (I) (al). The epoxy system resin constituent 
which contains only the biphenyl novolak mold epoxy resin (a3) expressed with the epoxy 
resin (a2) and the following chemical formula (V) which are expressed with the following 
chemical formula (II), and is characterized by the blending ratio of coal of a filler (C) being 
85 - 96% of the weight of the whole resin constituent. 
[Formula 3] 
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[Claim 3] The epoxy system resin constituent which it is the epoxy resin constituent which 
comes to blend an epoxy resin (A), a curing agent (B), and a filler (C), and an epoxy resin 
(A) contains the epoxy resin (a2) expressed with the epoxy resin (al) and the following 
chemical formula (II) which are expressed with the following chemical formula (I), does 
not contain a dicyclopentadiene mold epoxy resin, but is characterized by the blending 
ratio of coal of a filler (C) being 85 - 96% of the weight of the whole resin constituent 
fiirther 
[Formula 6] 



[Claim 4] The epoxy system resin constituent according to claim 1 to 3 characterized by a 
curing agent (B) containing the compound expressed with the following type (III). 
[Formula 8] 



[Claim 5] The epoxy system resin constituent according to claim 1 to 4 with which the 
content of Br atom is characterized by being 0.1 or less % of the weight to the whole 
constituent. 

[Claim 6] The epoxy system resin constituent according to claim 1 to 5 with which the 
content of Sb atom is characterized by being 0.05 or less % of the weight to the whole 
constituent. 

[Claim 7] The epoxy system resin constituent according to claim 1 to 6 characterized by 
containing at least one sort as which a silane coupling agent (D) is fiuthermore blended 





[Formula 7] 
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with, and a silane coupling agent (D) is chosen from an amino-group content silane 
couphng agent and an epoxy group content silane couphng agent. 
[Claim 8] The semiconductor device characterized by being closed with the hardened 
material of an epoxy system resin constituent according to claim 1 to 7. 
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w ( c ) ^le^b-c^rsx^if^xMgiii^ifis-efcoT, m^Pi^mmmm'm<^8 5-9 6«m%-c&s^ 

x;j^J?->-^Jg (A) t\ TMit^^ ( I ) t'*?ii&x 

rtf^i'fflai ( a 1 ) i3j:trrie-(ti¥^ do x-mti?- 

Xjj^^^fi'fflll (a2) i&^Oi/'v'^'n'^y^'i''* 



S^fl^ffiligiBU^tiftj^^OS 5-9 6 
[^1:6] 



CH: 

0 

CH3 




-CHjCH-CHj 
0 



(I) 



(3) 



0 0 2-3483 5 3 

4 



(I) 



/ 




O) 



-CHi 



\ 



0) 



OH 




/ 



(IB) 



1 mM.%\STX'h & .1 k SriWa h-fhm^ 1 ~4 iOV ^ 

[ w^^a 6 ] s b m^fcomi-t^mm^m-m l o . 
[it^flv] $£>{2i'7y;?:f -/rui^^^sij (d) ^m.^ 
ii-i.miiitl'J'-^j: < i i> 1 «^#*-t^ C: t mW. b -t 

[000 1] 
[0002] 

[fi!3i6costff] x-ic^i/ffligtiigfitt. mm.. n.%m 

[ 0 0 0 3 : Mi. {f, ^Wm-^j: i'<7)flt^ HISS^b^bO 40 
m. x^^v-MIt^i'tci^itlWWih^^tl^^^tTfc 

-mzc.cDi.^ti:m±i.zm^i\.^mm^m3mm 
mbnA.x'\^i.. ^sftt. int<^ 

AttffcixTv^i>. -eLT. x.r^^>muzih¥i±-}i 
mi. :siiii^i^muzmm\. nm^sbimMLfzm. 



[0004] sm¥mm:Lii!:iri^immLmi^zm^ 

fcjcio. ^mwtmnthmwatfhztX'M. 
[0006] m.\tr ^)yy m.'\<r>^=mw^w ^ ■/ ir 

izW^\ '^m^W^-jy~'yh^<r>D I P (TiT 
)V • -i y^^ y ■ j^-yir^'J) *>^>, ■ ^as 

^mizmifzmmw pp {yy-yh -rvx^-v^ ■ 

P. TQFP. LQFPt,<i.ilb^j:1r)-^h^. ^(Tifz 

[0007] mm^izisK^xii. m^^m 7o-tc 
<t«.iig*>ff*)ii'&o z<7)ijmxn. m.^±i>z^mi¥ 

§f>L. mi.l,zh(>*'tih-:>if(^iirz^mimm^-\tX 

t> ^KhtzMzummcmmtifiMx ^ t ®g l /j** 

b\^omLifimzh, ^-^x^wwrnmrn^za^y^ 

mm.\mmzmmb-^j:h, 

[ 0 0 0 8 ] St. 'jt^x\imm<n)ki)^hm^A, 



(4) 



[ 0 0 0 9 ] :^5»$(6]±«^t^^B#[SS- 
[0010] -HRWlcti. ^HiBSftttS- rfili^-ti:^ 

-[ 0 0 1 1 ] iffl'J 70~mm:}fi\±.-thmt tTr 

;i:*>m?*lTV>|, (!^W¥8-1 34 1 38-^5? 
fg)3(/>\ $^>(Cj«U7n-fSmcm&fflfl|«!f!!lA'' 

COO 1 2] 
[00 13] 

[0014] 2|s:|6BH«. ±t L.T»:c7)«fiK^*rr-S. ^ 
:5ri?*.. rx,-K^i^ia)i (A) . mimiB) . 3t*W 

(c) ^ij^L-(:^i.x;K*i^^flta^!i5!i-c*>->-c, x 
mi^mm (a) -(t^ ( i ) -cmith:^^^'-^ 

ffliS ( a 1) fcj:l>'{b^5(: ( H ) T-a$ixl>X;K=if 
Si ( a 2 ) COA5:-^^t. L*^t>X^df ^-iifla ( a 1) 
*<x,-Kdr i/gffli ( A ) 4" 1 0 - 9 0 fiM%&a'x,-Kdf * 



10 



20 



30 
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6 

»)lS(a2) *^'x*r:^^^|§ (A) ifl 0-90fi»% 

le^L. A^-:33tiW^ ( c ) cr>m^wi^m^mmt^t\f^ 

COS 5-9 6*«%T'ftl.; t f ^t-f .SX^^f i'^l 
fflBgffllgfft. J , rx;}f^MSIlM (A) . lE-fk^J 
(B) . (C) 5:i£-^L-C^:-&x,-K=3f>-«Sm^ 
!fijt'*-5T, x,-Kdfi^« ( A) TlE^t?^ { I ) 
Tmtl6:c:^^iymm ( a 1) . TE-fb^ (H) T 
^$ftl.X;K#>-^|| ( a 2 ) HXX/TMit^^ ( V ) 
-Cm^ilh t:-7xx;by;}f5 7 ^MX;i?=^i/fi98g ( a 
3)(7)?^^^^l. J&^-P^E^tt (C) c7)E^SiJ^i{)iffili 



J . rx,-Kdri/®M (A) , 



-(ra (B) . (C) Srffi-&LT^^x,-ifJfi^S!lt 

( I ) x-mtiixin^i^mf^ ( a 1 ) axv^Ti&t^ 

St (II) •C«$ft-Sx--K=Jr^'ffl)i (a2) Sr**L. 

o>''i/i?o'^y^'i^'xyMx--lfdfi'^l§*%W€^. $ 

(btc^t^tt ( c ) ff)m^p\^mmmmii±i^(08 5- 
tl. J t'*>§. 

[00 15] 

[0016] ^^BjiJi^ x.^a^i^mm ( a ) , 



( B ) . (C ) ^E^L-C^:Sx,-K^>-^: 
[0017] *^B|{CfcV^-C. X7K=3f { A ) mt 

^ ( I ) T-^?ii?.TN7^f-;i/t'7x-;uMx,-Kdf 
i^Hli (a 1 ) (II) •e*$^l^rh7;< 

f-;Ph'X7 X /-;PFMx^fdf i^^fli ( a 2 ) ^iC^ 

ix^^-ti, x.itt^->mm ( a 1 ) j-^^-rs^ 

::Mit;::r6iJi-rs. L.*»t, xd^+i^SSli ( a 1 ) 

[0018] 
[^t.9 ] 



C^j-jJIHCHj-fl 
0 



-CH2CH-CH1 
0 



[00 19] 




(1) 



(n) 



[0020] 



[0021] ^wmztii^ra. x,i^^i^mm ( a i ) 

i:X;K=¥vffllt (a2) eflffflTlxlfctCJ: OUs^Tffi 

M ( a 1 ) i:X.-K^>-^|Ji ( a 2 ) S:#ffflLT» 
ftlffltt. ^tt, S^btt, jEJ^ttt'^-CtCfcV^TS 

[0022] X,-K^vffi|g ( a 1 ) c7>^*Siax;)^^>- 
itJM (A) 4i5-9 5S*%A^mL< . 10-9 0* 
4%*^'5A,IC#^LV\ XjKdfv-^iai (a2) 
#ifffi{ix,1t:3fv'fflSg (A) tfi9 5-5iS%*5»*L 
9 0-1 0aM%*i$^tcif^tV^„ $(bWJX;K 
^v-ISli (A) >&iX,-Kdf v-^II ( a 1) tX^if^fi^fflUi 

(a2) <55;?ii*>f>'&SC:i:*5jff*L<. iiO:^. xrff 
^uW^ ( a 1 ) <7)X--KJf ^/SIJJI { a 2 ) IZ^fT^K^ 
Jt^tifiSitt' ( a 1 ) / ( a 2 ) = 1 0/9 0-9 0 
/10*mL<, $^,{CifftL«±2 0/8 0-8 0 
/2 0;5i^'^t^o 

[0023] m{-<t-5-C{i±idx,-Kdf v^at ( a 1) 
fciU' ( a 2 ) tl{'|-<7)X;K^i/®|§^^fflL-rit>ftV^, 
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H^Sx.-KJfv^Ba. 4, 4 "-fx (2. B-X-lfdE-i/T- 
n^K^i/) t'7x-;P, 4, 4 " - fx (2, 3-x,-K 
^^-rnrf^dfi/) -3. 3". 5, S'-rh^Xf-;!/ 
t:"7x-;K 4,4' -h'X (2, B-XTK^^i'TnjK 
^>-)-3, 3", 5. 5 ' -f-h^7'-f-;kt'7x-/l^ 
i:i:<0t'7i::;;l'ax*r^i^Mli, 7x/-/l'T7;P^ 
;l/Sx,-KJfi^m8g. •^7:?'^'>'^x,-f^Jf j^Mll. t'xy 
X y -;UAMx;jf i^ilBi. b 'J 7 X y -;UMx,-K^ 
fflU, i^i'^a'<y^'i/xy't'ig*:ffx;K=^fvfflli. h 
10 'J7x-;i/;<^'yMx,-i?^>-lS)!i, fciz/^Noyy^tx 
-•K=5ei^1^Bi^tWff ^>iiS« -e«tec^x,-K3fi^iifJit 
L-C2atl_hfflV^-Ct>^V\ ^A^T'i.. (V) t'^$ 
ilh t'7 X d-:7 y i^Mx^tdf v-^JI ( a 3 ) 

^i'fflM ( a 1 ) . XTK^ri^fiSli ( a 2 ) fcJ:t>'X*'4f 
^-SSli ( a 3 ) O3a^fflV%S«^«0jffi Hr«-&SF& 
t± ( a 1 ) fc ( a 2 ) tf^|fStCjl?f-r«. ( a 3 ) 
-&it«±am-e( (al) + (a2) )/(a3) = 
9 0/10-1 0/9 0*<iiiF*L<, ^^>{::iJ!fiL«± 
20 9 0/10 — 5 0/5 0*-^'^^ ±fz. <Ifl^>3a5:ffl 
V^Si^tilfcV^Tt,. x;Jf^v-^Jt (al ) cOXjKdfi^ 

fflu ( a 2 ) {cstr&ffi-^Jt^fisajfr ( a i ) / 

(a2) =10/9 0-9 0/1 OAWiL<. $«?>{t 
«f^L<Ji2 0/8 0-8 0/2 0*i:^U. 
[0024] 
* If.U.L 




[0025] *l&HBtfcV x,-ff ^ v-iJJg ( A ) coffin 
«<i^fflllim*(cML-ca«2-2 5M%, i^lc2 

[0026] wtrnzmhwrn ( b ) x*'^^- 
$ix-r, -?-^xf>cofl#:«aii: Ltfi. 0iR{f7xy-;wy 
^'^t'coy-tr^v^SIJg. 7xy-;pr7;w^;t-S|g. 40 

h'7x:::;ktlS^^7xy-/U77iL'=*f/l'fflfl§, vi^^' 

D'<>'^>''x>"tis^^r7xy-;u^li, , ■fvv-)V 

r7^L'=¥;Hafla. h"X7iy-/PA^i:(?)h"X7x7- 

y -y M!^rfc'«K«ll*!B5feJ:tJf;^^'7x-l'yvrS 

i^'T5y>''7x-;M^'y, i^'rs/i^/x-yi'X 

[00271 WbS"] ( B ) fc L-C{1»J 7 nHiffittW^ 



[0028] *l6B^t*>V > ( B ) COffi^M 

{i. ^ffliiitt)j&w-*rLTaf!n. 5-6. o%sa-c 

J)!.. X*'dfv«aBi (A) fcil^b^j (B) <7) 

lE^itti. ««Wtt®i3j;t>'Bg14£0^*^^> (A) 
-r^ (B) fiO^t^^Mit^^O. 5-1. 3, IttcO. 6 
-1. 0<7)«fflfc:fc&Ci:*W*H'^. 
[ 0 0 2 9 ] Sfc, ^^BBt^feV^Tx.-K^^'Slg ( A ) 

( B ) <m\WLmm.-thfdmmm^ 

2. 4-i''y-?-;W s^y-;K 2-xf-;P-4-yf- 
;l''f 5 ^^V-/l'. 2 - 7 X -A'A S rV-;!^. 2 - 7 X 
=-}V-A-^=^iV^ 5 ry-;k 2 -'V7°^'xj//W S 
yy-;P^ f: iO-f 5 /y-yMt^il. h 'J x^/1^7 5 
y, '<yj^'yUS/V^;^T = y, « -;><^;P'sy>''/Mf- 
;i/T5y, 2- (i^'y^;prsyyf-;i') 7x/-;i'. 

2, 4, 6-h'JX (y^yf-zl'TSy^f-;!^) 7x7- 



(6) 

9 

1, 8-vTi^'t'>'^^ (5, 4, 0) ^yr-^y 

jL^fUiT^xy ^ y ^ hvy^-fit^^^y ^ y. (p- 
;^f-}iyx^}i) 4^X7 >fy. hu (y-;i/7x-;i/) 
;J^X7 >f y^fo«:f^x7 ^yit-^^^m^iih. 

^^i-Thmm^iaxv^m^cr>At-^^mi'^:^y^y^t lo 
[00 3 0] :itii^<mimmi±. mmi^zj:':>xi±rM 

(A) lOOSSgPtdMLTO. 1-1 0SM^c7)$EH 
[003 1] :^WMl^zm^^m^ iC) b LXl±. M 

[00 32] :L:LX:\^')^^m>'^}mt. -m%z\%% 
frS. T;^r7:Jri^S/7ycOJn7lc*W^fc\ #WSf4;&-/^ 

[0033] %m^(/ywm^i^m]S.%mzr^\^x\x. 

?!;-'5-3 0jumcoKHt^:^^^<ri:5^^'#ti:i?^LV\ 

Jl^^'&i^ii-^^r^^t'^^. 40 
[0034] *^0flt::feV^T . ^^IW ( C ) m^tii^^ ' 

Srj>>S. 1tm\ (C) c7)ie^M:^^8 5«g%*i^T'* 

[00 3 5] ^/::i#^>iil>^^*gB^y7hx^-c7) 
<. :ftftWk{4mmi0ppbKJlTfct-S^i:AW 50 



^^2002-348353 
1 0 

[0 0 36] i^yyfj vr^yy^Wi. "h^ 

yii vru ym^j:t'm yr^) ymiW.^th^b 
ipx%h. ^fihm-/r')yy'mximM^^(^n^s. 
mty\yyYtuxmz^mLxh<^tt^i:mt 
ii-/r')y^\tLx\±. ->yy:^ yruyi/m 
mtLKmm^ti. iyyyj^yr'jy^mtLxu. 

:^-/rvyym^(o^mmtLxit. mmw.^f-. mm 
immm^ohm^m^tit. uyyii ru ym 

h^i^i/i/^y. r- (2, 3-X.-K:3{^>'>'^DA,:i^S/ 

;W) rntf;PhU>c h^i/£/^y^ r- (N-7xx;i/ 

r^y) rQtvi^hu^h^i/s>7y> r- (n-7x 

::i;Ursy) rnt*;^;^^;l/v^^h^i/i/7y. r- 
(N-y-f-yl/T^y ) rntVl-h U;>< h^i^i/^y. r 

y. r- (N-x-f/i^T^y) rntf;l/bU;><h^>'i^ 

7y. r- (N-xf";l/r^y ) 7"nbVI/><f-;l'hy;< 
h^i/'i/^y. r-;^^^^Un^i^7°ne;kMJ^f^ 

i^i^yy. r-^;W;5? hrotf;PhU^ h^i^v^y. 
r-;<;P';*h7*of;i'^f';l/v^^ h^vi^^y. N-y3 

- (r57xf*;i^) -r-r^yrnbvi/hyj^h^i^ 
i^^y. N-/3- (T^yxf-;!^) -r-T^/rntr 
;U:^^fU'J:<h^>'i^yy. N-/3- (T^/xf-yl/) 
-r-T^yrnbVl-hUx^/US/^y. r-T57r 

abvi^buxh^v-v-^y. r-r^yrobvM^;i^ 

i;^xb:ari/i/^y, r-r5yrnb-;l/by ^ h^S^S/ 
^y, r~T$y7"nbVl/;<f';Uf/;^ b^S/>'7y. r 

- (N. N-S^Vf^/l-TSy) rabVl/hU;^h^ri/'>' 
7y>5:h>W^il^. 

[ 0 0 3 7 ] S»^:iiM^tt5rf§^^^i63/7y* T 

u ym^^r^ymi^^i^yy:^ vr^j y^mtfzux. 
i^mi^^i^ 7 y ^ 7 r u yfm^^^ LX^^hzt 

mtt<. $i^{zm±l<iiT^ym^^><yy:^y 

ruyym:f)^B:^\ 

[0038] x^^^i^mt^i^y yi) r u yrmt^z 
\tr 5 ym^^i^y yij ^ru y^(7)#*Miiv9 y 
y r y y^/m^WcWLr 5 o»i%w±-c*)^c: i: 

[0039]^ r y yy^\(m.^m^b L'C{iX;K^ 
i^ffllgffl^ft^atC^TLTO. l-2MM%^irr^^ 



1 1 



(7) 
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[0040] *%BB^xdf ^ 'ymmmmu , -^^m * m . m^mitw^: t'co^gjg^i 

mzmmmt txmm^iii t>w*.ii{f , ^m-m s^^f-^i:'c^SI^o*^TiM^L>tm. a- 

ffili, 7DA^b1f J ;&-'t'^— b^li. roA-fb-if J;^ fflflgjaSi: a»7 0~ 1 5 Ot^OKfflA^'^^ 
■r h 77"otb'X7xy-;l'A, T;{?7n^: 10 [0044] *|&Bg<7)x^df ^-ffllafflfi^Wi. jDliiifti^ 

j?Mx^f:^i^ffiSi^f «7-oA-(bx*rdf vfflfli*^'> im x^wmtuzi'yiy vcrymk. isi^mLxm&Ln 

[00411 H^tC, *^0Hc7)X^df i/ffiliJM^T' fi6fflT-# , 

ti. mm-cii^s^^ifiT^^'ty-vc'^mm^X'^ [ o o 4 5 ] lt c:tifi.ojmft*>*.*»*«^^*f± 

tc^Ai<$fflT'#l.. Ty^ty-(fc^iOjfiLl^fl*0i! 1 2 0-2 5 0°C, #^L<«il 5 0-2 0 

fcL-cii. =^^br>-^^:>, HK^bry^^y, 20 o°coiast\>7>'X7r^, 4yi^'x^'>-3>')$ 

[0042] zK(:>mmL mmm^'m-fh^-^. <mim\,zi.'>xm^^tif:z^immifi'm.^tih . 

x*fdf ^'fia8Ma^ft*»^>^-r-s'f^'?)iE*^^w^ ^ jtitj^cctstTiiSD^ytiffl (0!i;t.{f , 1 5 0-2 0 0 

i^) . C 1 {^) m<r>J\vi'tryW.'i-i)K Xdfdri-ffiJig [0046] 

mm^WmLX 0 . 1 ^ t [5IM!««] OT. WliMtwJ: O+lfeHB^rM^WtclKfit- 

^ Lv^. i/ssb (ry^^ry) w.'f-cr>-^-nmmm ^mM:.:L\^W>ifzmm^^-:.x'm.^iih 

±MznLXO. 0 5mm%\:XTX'hh^ti3mil~L h<nx-\t^j:\.\ 

\\ *56HBi^x;K^ v^jiimwi> 5 hkzmzmf [0047] {%mm 1-11. mm 1 -sj^^. * 

7'9'y^'i3J:t>'i!^bit^rfc'c7)^«^M'J^^S^t4. (^^JIOT^S. 

A, ^tt;Jf 'J r/^f i^'xy rfA^ri:cO#Sx9X h-?-, (ffi-^M(43^ 1 tlEtt) 

i^D n-y^-f /I^. ,1f yx^^y=^t'tD#3^Tir^14M <x,-Kdfv-^atI > -fb^ ( I ) X'^^h.hl-Vy}^^ 

Hi. y-y^Jk. '^')^-yJkt£:E<n^m^'m. ^mM ;Pb-^7xy-;t^Sxd?=^f>'ffiilg (xdt:^i/S«i 9 

mk.mMmiSiff>^mL.mmim<r):r.x-f)\^.^ 3) (K^gjifgitieK) 

MSia)iK<7)T5^'J3J:l^>'^°77'f yy'/:?X^i:'<7)^S [0048] 
SiSffJfcctt/^-'N-f h'nrJ'/H^^ KM^t'cO^Tj-yflte * [•fbl2] 




[0049] <xdt^>'ffl|ill>{b^ (ID -e^S^l JK[0050] 
Srh7yf-;i'fc':^7xy-;l'Faxdf^>'fflli (X;K [^bl 3] 

^i^iMi92) (ie^{i*i(cie«) ^ 
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(n) 



[00 5 11 <xd^^>'^Jiin>TIE{t:^(V)£0 *9) 

ROA^TkSSli^, n=l. S(r>\L7:^=^)Vyt^'7-y9m [0052] 

X^'^v-^fli (H^-fbS m) " NC-3 00 0S" . U\LIA\ 
x-i^Jf>'Sl:282) , IC I ffiJg ( 1 50X:) 0. 0* 




[00531 <:t.^^i^mmm i^Vi? u^yjfi/x.y 
Mxrft^Jfj/ffiJM (:»cB*-f y=^£^X^ (flc) HP7 2 
0" HP7 2 0 0" . Xdt=3fi^ai:26 0) . 
<x,itafi^fflli§v> :^nA-(tx,-K:iE-i/^lii (ttft-fk^X 
m (tt) " ESB400T" . X*r^viM400) , 8520 

/ 



^ iMimi > it^^ (III) T'«?*i.-2.7x/-;wr9 

•C) 9 0mPa ■ S) (ffi-^SIi^KClEa) 
[00541 
[€151 



OH { OH ^ 9" 



■(m) 



[00 5 51 (S^raiO-fL^ (IV) •C^$il.^7x 
y-;i^y4-:9-y^'mii(7KK«sai0 7. ici^sjs 

(ISOr) 250mPa- S) (ffi-^fiJi^l (CK 

^) 

[00561 
[-fbl 61 

OH / ?° 



OH 




(IV) 



[00 57] {i^^y;*^^^^^]! > N-7x:i;l/ 



30 <iiffiB<j^j>HK^bryf-^y 

LTD. 2mfi%) 
LTO. 3S»%) 

%^i^^-[zii^Yy^y\^yYLfd{k. a-;l^ffi 
^g90'^C^05^v'y^n-;l/^fflv^T5 ^^ralil^iii^ 

[00 58] 

[^1] 



(9) 
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mm%) 


(91%) 
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111 
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IV 


u 
V 


1 


II 
11 


L 
I 


II 


ill 


IV 




87 


J. i 
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95 


t 1 

1 . 1 


1 1 
1 . 1 








1 7 
1 . f 




n c 
Q. 9 












92 


3. 1 














0. b 












92 


0. 7 


3. 1 








J. 1 




A c 
0. 3 












92 


K 9 


L 9 








J. 1 




0. 5 












92 


1.9 


1.9 










3.1 


0. 5 
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91 


2.2 


2.2 








3.5 




0. 5 












91 


2.2 


2.2 








3.5 






0.5 










Ql 


2.2 


2.2 








3,5 








0.5 








91 


2.2 


2.2 








3.5 










0.5 






91 


1.0 


1.0 


2.4 






3.5 




0.5 














TT 














xr 












1 97 


0.5 


0.5 








0.8 




0.5 












92 


3.8 










3.1 




0.5 












92 




3.8 








3.1 




0.5 
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